Purgatorio calculates self-consistent bound and continuum electron densities ) ( bound r ρ and ) ( continuum r ρ in a neutral ion sphere with radius R ion by populating relativistic wave functions P(r) and Q(r) according to their statistical weights and the Fermi distribution function f(ε,µ) = (1+e (ε-µ)/τ ) -1 .
The chemical potential µ is varied to ensure neutrality:
While the free-electron density of states X ideal (ε) = p(1+α 2 ε)/(π 2 n) varies smoothly with the electron energy, the density of states obtained from the wave functions can include sharp features due to quasi-bound resonant states, continuum states with positive energies whose wave functions are fairly localized about the ion center. This quantity is:
The average ion charge can be computed in several ways. The most straightforward of these is to define the ion charge to be the total number of continuum electrons: 
Finally, we can define the free electrons to be those on the surface of the ion sphere: 
